INTRODUCTION
============

Myasthenia gravis (MG) is an autoimmune disorder of neuromuscular transmission, which presents with fluctuating and variable weakness in ocular, bulbar, limb, and respiratory muscles resulting from an antibody-mediated, T-cell-dependent immunologic attack on the postsynaptic membrane of the neuromuscular junction. Refractory MG is defined by status of the patient that remains unchanged or worsens after corticosteroids and at least two other immunosuppressive agents, used in adequate doses for an adequate duration, with persistent symptoms or side effects that limit functioning, as defined by the patient and the physician.^[@B1]^ Evidence-based international consensus guideline is available for management of MG^[@B2]^ but treatment choices are highly individualized and clinicians face many theoretical and practical difficulties in choosing the right therapy in cases of refractory MG and myasthenic crisis. Myasthenic crisis is defined by worsening of myasthenic weakness requiring intubation or noninvasive ventilation to avoid intubation, except when these measures are employed during routine postoperative management,^[@B3]^ and it is managed on same principles employed for refractory MG. Experiences of use of agents, like cyclophosphamide, tacrolimus, and rituximab, with mixed outcomes, limited to case reports and case series, are present. Successful use of rituximab has been reported from India in a limited numbers of patients in few studies^[@B4]^ and few case reports^[@B5]^ in management of refractory MG. Most studies reported an average 2--3 weeks of intensive care unit (ICU) stay^[@B3],[@B4]^ in myasthenic crisis. The longest duration of crises reported till date is 661 days.^[@B6]^

We report a challenging case of myasthenic crisis with an ICU stay of 9 months (7 months on ventilator), refractory to rapid immunomodulation therapy where we used rituximab with partial success after failure of several cycles of plasma exchange (PE) and repeated infusions of intravenous immunoglobulin (IVIG). Duration of ventilator support and ICU stay is, perhaps, the longest period reported from India.

CASE DESCRIPTION
================

A 35-year-old male patient presented in our out-patient department (OPD) in June 2014 with diplopia, ptosis, and excessive fatigability and was diagnosed with AchR antibody-positive generalized MG. Contrast enhanced computerized tomography (CECT) of the chest revealed an ill-defined heterogeneously enhancing lesion in the anterior mediastinum. He was treated with cholinesterase inhibitors (pyridostigmine) and low dose of oral steroids with success. He was doing well till December 2014 when he developed relapse of symptoms in the form of diplopia, ptosis, and fatigability with additional manifestation of dysarthria and dysphagia. His doses of pyridostigmine were titrated to maximum possible doses and a short tapering course of oral steroids was given with addition of a steroid-sparing drug, azathioprine, which was titrated up to 150 mg in divided doses. Patient slowly improved and underwent thymectomy (diagnosed with hepatitis B virus-positive in preoperative screening) in February 2015. Histopathology was suggestive of thymoma B1 with cystic degeneration. He was doing well on symptomatic treatment, till end of January 2016 when he developed relapse of symptoms with dyspnea following an episode of fever with cough. He was admitted in ICU on February 2016 in crisis and was kept on ventilator after endotracheal intubation. He went for five cycles of PE without much improvement and subsequently IVIG (2 g/kg) was infused over 5 days, and he started showing improvement and was weaned off ventilator after 5 weeks in March 2016.

After 24 hours of removal of the ventilator support of 5 weeks, the patient again needed the ventilator support. After 2 weeks of failed attempt of weaning of the ventilator support, IVIG was infused again for 5 days without any success. We went for five cycles of PE in May 2016 without any success and four cycles of rituximab (300 mg/m^2^) were then infused in June 2016 with partial success when he intermittently managed to stay off the ventilator for few hours. After much interdisciplinary deliberation to rule out any possible cause responsible for refractory state crisis, we repeated CECT again to rule out thymoma as well as sent hepatitis B DNA copies. Tenofovir was added after gastroenterologist consultation. The patient remained ventilator dependent on polypharmacy with our constant attempt to titrate symptomatic and immunosuppressive therapy till October 2016 and we faced multiple challenges in the form of ventilator-associated pneumonia and recurrent leucopenia. Azathioprine could not be titrated more than 150 mg due to leucopenia and Tenofovir was stopped after consideration of its potential to cause leucopenia. The patient again went for 10 cycles of alternate-day PE in October 2016 and slowly he was weaned off the ventilator completely in November 2016 after 7 months on the ventilator. He was transferred out to wards after 9 months of ICU stay. Over the next two months, the patient developed ptosis and diplopia, despite being on maximum tolerable doses of symptomatic and immunosuppressive treatment for which an additional 10 cycles of PE were administered. Finally, his tracheostomy closure was done in January 2018 after a period of 11 months. The patient went for a total of 45 cycles of PE, 2 cycles of IVIG infusion, and 1 cycle (four doses---300 mg/m^2^) of rituximab during his hospital stay and presently he is doing well on symptomatic and immunosuppressive therapy.

DISCUSSION
==========

Most of the patients of refractory MG and myasthenic crisis are managed by clinician\'s judgment and available agents especially after failure of PE and IVIG. Newer agents like cyclophosphamide, tacrolimus, and rituximab are being used infrequently around the world in management of crisis. Rituximab, a monoclonal anti-CD20 antibody, inhibits the progression of B cells through antibody-dependent cellular cytotoxicity,^[@B7]^ complement-dependent cytotoxicity, and apoptosis^[@B8]^ and has an excellent safety profile with no major contraindications. We used this drug with partial success. As our patient stayed for 9 months in ICU and for 7 months on the ventilator, the use of rituximab hastened the weaning off from the ventilator complemented by other immunomodulating treatment.

CONCLUSION
==========

Myasthenia gravis is a treatable disorder but requires individualized therapy, interdisciplinary approach, and high level of patience. Any case of refractory MG and myasthenic crisis should be thoroughly evaluated and all available medical therapies should be judiciously tried for a better outcome. Rituximab is a promising agent in the treatment of refractory myasthenic crisis. One should be patient when managing such patients as sometimes the patient may have a prolonged ventilator stay.
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